This Working Paper should not be reported as representing the views of the IMF.
I. INTRODUCTION
Since the mid-1990s, Brazil has successfully eradicated chronic high inflation. During the 1980s and early 1990s, median annual inflation in Brazil was 500 percent, primarily as a result of recurrently weak macroeconomic fundamentals. However, with the implementation of the Real Plan in 1994, inflation decelerated markedly and has averaged about 9 percent per year since then. As argued by Rogoff (2003) , the decline in global inflation over the past 10 years has taken place against a backdrop of significant reforms, particularly in monetary policy frameworks, in advanced and emerging market economies. In this regard, Brazil has been no exception. Comprehensive monetary, fiscal, and structural reforms of the economy have contributed to a major disinflation during the past decade. Brazil stands out, however, in that it adopted inflation targeting when low inflation was seriously threatened by the move to a floating exchange rate regime following the devaluation crisis of 1999.
As in other countries, much of the benefits from adopting inflation targeting in Brazil can be attributed to its impact on inflation expectations. While the merits of inflation targeting in Brazil have been extensively debated in the literature, there is broad agreement that its main benefits have hinged on its ability to anchor inflation expectations and minimize the output costs of disinflation, especially in the presence of large adverse shocks. 2 As stressed by Corbo (2001) , inflation targets have been important commitment devices and coordination mechanisms in the presence of large shocks. Inflation targets have provided considerable information about monetary policy goals and the expected disinflation path, thus helping to shape inflation expectations. Under inflation targeting in Brazil, the central bank has conducted monetary policy in a forward-looking manner, reacting strongly to changes in inflationary pressures and inflation expectations (Fraga, Goldfain, and Minella (2003) and Minella and others (2003) ).
3 Therefore, an understanding of the fundamental determinants of inflation expectations is critical in assessing the effectiveness of inflation targeting.
The ability of the inflation targeting framework to influence expectations was necessarily rooted in comprehensive fiscal policy reforms. As noted by Sargent and Wallace (1986) , the coordination of monetary and fiscal policies is critical for ensuring low and sustainable inflation, as no central bank has the ability to reduce inflation without assistance from fiscal policy. Past stabilization attempts in Brazil had failed to address the problem of persistently high budget deficits, but the adoption of inflation targeting as a nominal anchor for monetary policy was supported by comprehensive reforms that helped to achieve a significant improvement in the perceived sustainability of public finances. This has lessened deep-seated concerns about the implications of fiscal dominance and high indebtedness for inflation. Reforms accompanying the sharp adjustment in the consolidated public sector fiscal primary surplus in 1999 included the privatization of state-owned enterprises and banks, the renegotiation of debts between the state and federal governments, pension reforms, and the adoption of the Fiscal Responsibility Law. Nevertheless, a sustained improvement in public finances has coexisted with constitutionally mandated earmarking of federal revenues and a relatively inflexible structure of public spending.
This study aims to assess the role of fundamental determinants of survey inflation expectations in Brazil and their dynamics over time. 4 The study is mainly empirical and examines the period since the adoption of inflation targeting in 1999. In particular, the focus is on assessing how the credibility of targets has evolved over time, the extent to which expectations are formed in a backward-looking manner, and the role of macroeconomic fundamentals, particularly fiscal policy, in shaping expectations.
The results suggest that the adoption of inflation targeting has helped anchor expectations, with the dispersion of inflation expectations declining considerably. The importance of the framework was particularly visible during the turbulent market conditions of 2002 and early 2003. The results also indicate that the framework has become more credible in the recent past, partly owing to the sustained implementation of prudent macroeconomic policies. We find that the stance of fiscal policy, as proxied by the ratio of the consolidated primary surplus to GDP, has been quite important in shaping inflation expectations. The relative importance of past inflation in determining expectations is fairly low, and the overall evidence does not suggest substantial inertia in the inflation process. The inflation target has also helped shape inflation expectations.
Looking forward, further improvements in the inflation targeting framework could be supported by institutional reforms to further strengthen its credibility. In particular, the Brazilian government has established the granting of full operational autonomy to the central bank as an important reform priority.
5 At the same time, further research on the issue of price stability and the long-run inflation target for an economy like Brazil's would help support a gradual narrowing of inflation target bands, beyond the envisaged reduction for 2006, and thus help solidify the inflation targeting framework.
II. INFLATION EXPECTATIONS IN BRAZIL

A. Some Background and Evidence on Inflation Targeting in Brazil
Unlike the experiences of most inflation targeting countries, the adoption of inflation targeting in Brazil occurred under unusual circumstances: in the midst of a crisis. The inflation targeting regime was adopted 1999. In February 1999, Arminio Fraga, the newly appointed central bank president, announced the adoption of inflation targeting shortly after the decision to let the real float and the resulting devaluation in January. In June, a presidential decree instituted the new monetary framework, which comprised: (i) inflation targets for 1999-2001, as well as a commitment to announce further targets two years in advance; (ii) the setting of inflation targets by the National Monetary Council; and (iii) the adoption of procedures to ensure transparency and accountability broadly consistent with other inflation targeting countries.
Interestingly enough, many of the conditions that are usually regarded as "prerequisites" for adopting inflation targeting were yet to be in place. As noted by Mishkin (2004) , Brazil was confronted with a relatively weak fiscal policy and institutional framework (the Fiscal Responsibility Law had not been implemented), as well as with low credibility of monetary institutions (despite a remarkable inflation stabilization in the 1990s) associated with the lack of "clear cut" independence of the central bank. These weaknesses raised concerns about the effectiveness of inflation targeting as a framework for monetary policy. Despite these weaknesses and large adverse shocks, inflation targeting has been implemented in a flexible, transparent, and accountable manner. Large adverse shocks have led to several upward revisions to the targets and wide tolerance bands (compared with other emerging markets) to support a flexible implementation of the inflation targeting framework and minimize output costs. At the same time, the central bank demonstrated its willingness to raise policy interest rates quite sharply during 2002, to keep inflation in check. Moreover, the factors underlying revisions to targets have been explained in a transparent manner, mainly through "open letters" from the central bank, as well as quarterly inflation reports, which have signaled the central bank's commitment to accountability.
6 These actions, together with the growing confidence in the reforms of public finances, have helped to strengthen the ability of the inflation targeting framework to anchor expectations, particularly in its early stages of implementation. In fact, uncertainty about future inflation has declined substantially since the adoption of inflation targeting and has remained relatively low even in the presence of large shocks. Consensus forecasts for inflation published for Brazil reveal that inflation expectations were highly volatile during the early stages of the Real plan, as well as during the crisis in 1999. However, the dispersion of inflation forecasts has declined sharply since 1999, notwithstanding the fact that the economy was exposed to large adverse shocks, particularly during the political transition in 2002. While the decline in the level and dispersion of inflation mirrors, to some extent, global developments, as noted by Rogoff (2003) , the dispersion of inflation expectations has been low and relatively stable since 1999, and appears to have declined further in 2004. This is likely to reflect the stronger perceived commitment and ability to achieve inflation objectives under the new framework. One conducive factor in reducing inflation uncertainty has likely been the remarkable fiscal adjustment since 1999. Up until the Real Plan in 1994, chronic high inflation was in large part the result of persistently high fiscal deficits financed through seigniorage, as well as widespread indexation practices that imparted considerable "inertia" to inflation. The reliance on the inflation tax helped to keep public indebtedness at manageable levels. However, with the implementation of the Real Plan, the loss of seigniorage and the prevalence of high real interest rates made it increasingly more difficult to keep public debt from rising, especially during the late 1990s, highlighting the need for major reforms in public finances. As a result, the government begun to restructure states' and municipalities' debt from 1997 on and implemented the Fiscal Responsibility Law in 2000, which, among other reforms, banned the federal government from refinancing the debt of states and municipalities in the future. As noted by Goldfajn and Guardia (2003) , a strengthened institutional framework for controlling public finances at all levels of government paved the way for the comprehensive fiscal adjustment that has been in place since 1999. 
B. An Empirical Model
A reduced-form inflation expectations equation was estimated to assess its fundamental determinants and changes in its dynamics since the adoption of inflation targeting in 1999. The reduced-form equation builds on the work by Celasun, Gelos, and Prati (2004a) and Celasun, Gelos, and Prati (2004b) and is derived from a structural price-setting model as described in Galí and Gertler (1999) , allowing for both backward-looking and forward looking price-setters. Following Calvo (1983) , their model assumes that firms face exogenous constraints on their price changes. The average newly set price is a combination of prices posted by backward-looking and forward-looking price setters. In the aggregate, inflation is driven by expectations about future inflation, past inflation, and a term reflecting real marginal costs of production. The model suggests that expectations of future marginal production costs should be important in driving inflation expectations. The specification of the inflation expectations equation estimated here uses deviations of the real effective exchange rate and real wages from their trend values as proxies for real marginal costs.
The scarce literature exploring empirically the determinants of inflation expectations in emerging market economies has either focused on target credibility (see, for example, Minella et al., 2003) , or, more recently on the role of fiscal expectations (as in Celasun, Gelos, and Prati, 2004a and 2004b) . The specification presented in this study encompasses both of these aspects. In their study, Celasun, Gelos, and Prati (2004a) examine eleven disinflation episodes in emerging market countries, including Brazil's experience during 1994-98. They find that expectations of future inflation play a much more important role than past inflation in shaping the inflation process and, similarly to the results presented is our study, that
Given the importance of fiscal policy for inflation, the primary fiscal balance for the consolidated public sector is also explicitly included in the estimations. In models with forward-looking behavior, such as that of Sargent and Wallace (1986) , the whole path of expected future deficits typically matters for the behavior of today's inflation. The current stance of fiscal policy is likely to be used and interpreted as a signal for the governments' commitment to fiscal sustainability, and therefore to provide a good proxy of the expected future path of fiscal balances, at least in the near-to-medium term. This is particularly the case during periods of high public indebtedness when the government intends to signal its commitment to sustainable macroeconomic policies (Drudi and Prati, 2000) . 
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π is the 12-month ahead inflation target rate, pb stands for the primary fiscal balance in percent of GDP, r is the real policy interest rate (to proxy for the stance of monetary policy), and reer and wage are deviations of the real effective exchange rate and real wages from their trend values (where the trend is approximated through a HodrickPrescott filter). The choice of lags for the independent variables is driven primarily by the availability of data for the public at time t.
The econometric estimates indicate that the inflation target and fiscal policy have been important in driving inflation expectations. Three different econometric methods were used to estimate the inflation expectation equation (Table 1) . 8 improvements in fiscal balances significantly reduce inflation expectations. The effect of fiscal variables is found to be more pronounced in the case of Brazil than in other countries. 8 Three different econometric methods were used to assess the robustness of the empirical results: ordinary least squares (OLS), GMM, and the fully modified OLS (FMOLS). To deal with potential endogeneity of certain regressors when using OLS, the model was estimated using the generalized method of moments (GMM). The instruments used were the 12-month inflation rate, the 12-month ahead inflation target, and the real policy interest rate. All the instruments were lagged two periods (relative to the lags used in the equation), except for the real policy interest rate which was lagged up to three periods. GMM is not well suited for small samples and tends to be sensitive to the choice of instruments. The sample size is roughly 50 observations, and the estimated coefficients under GMM were mostly robust to the choice of instruments. Lastly, FMOLS, proposed by Phillips and Hansen (1990) estimates the parameters based on the assumption of a single cointegrating relationship between the variables, which often tend to be (in-sample) nonstationary. See the appendix for a list of data sources. In general, all the models track inflation expectations quite well. Similar to other empirical studies of inflation targeting in emerging market economies, the relative importance of past inflation in determining expectations is relatively low, with the estimates ranging around 0.18-0.29. The inflation target is one of the most important determinants of inflation expectations, with estimates varying from a low of 0.66 to a high close to 1. If the inflation target is fully credible, one would expect the coefficient on the target to be one. While some of the estimated coefficients on the inflation target are indeed close to one, the GMM estimate for the inflation target is somewhat sensitive to the instruments and their lags. A separate estimation, which splits the sample into two periods in June 2003, shows results more similar to those under ordinary least squares (OLS), suggesting a lower degree of credibility of the inflation target. The results also confirm that another important factor is the stance of fiscal policy, as proxied by the ratio of the consolidated primary surplus to GDP. As expected, a rise in the primary surplus tends to lower inflation expectations; the estimates suggest that a one-percentage point increase in the ratio of primary surplus to GDP reduces inflation expectations by about one percentage point.
Our proxies for marginal costs also enter the estimations significantly. The lags for the reer and wage may affect inflation expectations with a positive or negative sign depending on the nature and persistence of the deviations of these variables from trend. 9 In our estimations, the wage gap enters with a positive sign, signaling the impact of increased demand pressures. The real exchange rate gap also enters positively, consistent with the notion that a more depreciated real exchange rate implies an increase in the real costs of imported inputs and a pass-through link between depreciation and inflation in the near term. Longer lags tend to result in negative signs, suggesting that agents see deviations in reer and wage as "transitory" and likely to reverse in the period ahead.
As for the stance of monetary policy, OLS and FMOLS estimates suggest that past increases in policy interest rates tend to lower inflation expectations, although these estimates are not statistically significant. Estimating the impact of changes in the policy rate on inflation expectations is complicated by the monetary policy lags involved. For example, the estimated positive coefficient based on the GMM estimation may reflect the fact that interest rates tend to rise when actual inflation and inflation expectations are increasing. Allowing for longer lags for the policy real interest rate tends to produce negative coefficients with larger but not significant t-statistics. However, as presented below, a recursive estimation of the model reveals significant changes in the dynamics of inflation expectations and the impact of their fundamental determinants within the sample period, largely associated with different episodes of financial market turbulence.
Inflation expectations have become significantly less backward-looking and increasingly anchored in the inflation target since 2003. A recursive OLS estimation highlights three distinct periods regarding the formation of expectations.
10
• In the first period, which runs from the earlier stages of implementation until around early 2002, the new system seemed to have enjoyed substantial credibility.
• Then, however, monetary policy was confronted with the significant impact of several external and domestic shocks which seem to have had an effect on the perceived credibility of the inflation targeting framework. In line with , the results show a marked deterioration in the credibility of the inflation targeting framework, as expectations became more "backward-looking" and targets provided less of a role in anchoring expectations. This seems particularly pronounced in late 2002 and early 2003, reflecting concerns about the commitment of the new administration to inflation targeting. However, the upward revision to the targets in early 2003 also appeared to have provided some "coordination mechanism" to expectations, as suggested by the transitory increase in the inflation target coefficient.
• Since early 2003, and particularly during 2004, the demonstrated commitment to inflation targeting and prudent conduct of macroeconomic has begun to pay off, as inflation expectations have become increasingly anchored in the inflation target and less dependent on past inflation.
11
10 Recursive estimations allow to trace out the evolution of the coefficients as more and more of the sample data are used for estimation.
11 In this study, we do not examine the question of whether inflation expectations are rational. Rationality tests of inflation expectations typically focus on whether expectations are unbiased predictors of future inflation. Typically, the hypothesis of unbiasedness tends to be rejected, particularly in small samples. Andolfatto, Hendry, and Moran (2005) argue that incomplete information and learning about a few significant shifts in monetary policy can yield the expectations of rational agents to appear biased. An exploratory analysis of the Brazilian survey data on inflation expectations indicates a rejection of the unbiasedness hypothesis, which is not surprising in light of the small sample and the shifts occurring in the period analyzed in this paper. Fiscal policy has been instrumental in anchoring inflation expectations, particularly during periods of high uncertainty. The results indicate that in the early stages of inflation targeting, the impact of primary fiscal surpluses on inflation expectations were relatively weak. This may reflect some uncertainty about the government's ability to sustain these surpluses despite the legal requirements under the Fiscal Responsibility Law and the Budget Guidelines Law. This uncertainty could have reduced the signaling value of individual realizations of primary surpluses. However, as the fiscal adjustment was sustained, its impact on expectations became more pronounced. This is visible during the second half of 2002 and during 2003, when the new administration raised the primary surplus target amid widespread concerns about debt sustainability. The role of the primary surplus in anchoring inflation expectations might have been particularly important in Brazil due to the lack of full operational autonomy of the central bank. This result is consistent with Blanchard's (2004) view that fiscal policy is a critical instrument to decrease inflation in Brazil. However, the evidence also supports the view that a prudent conduct of monetary policy that has accompanied fiscal policy in recent years has been instrumental in having inflation expectations increasingly linked to the inflation target. A closer look into the relative contribution of the main macroeconomic determinants to the total variation of the estimated inflation expectations confirms the importance of fiscal policy, along with the inflation target and past inflation rate, in driving inflation expectations. As noted earlier, the inflation and the primary surplus targets have provided an important coordination mechanism to inflation expectations during periods of high uncertainty, 
C. Lagged Inflation, Inertia, and the Role of Administered Prices
The persistence of high inflation has been a recurrent theme in policy discussions during the 1980s and early 1990s in Latin America and particularly, in Brazil. During this period, Brazil was often cited as a typical example of a country where inflation was largely an "inertial phenomenon," primarily associated with widespread indexation in the economy. 12 While the empirical evidence on inflation inertia in Brazil remains elusive, some concerns have been recently voiced about the role played by administered prices in imparting "inertia" and how these prices may affect inflation expectations. For example stress the difficulties confronting monetary policy during recent years in dealing with changes in relative prices, partly associated with administered prices that pushed up the overall inflation rate. They note that the dynamics from administered prices tend to differ from those of market prices, reflecting higher dependence on international prices (such as oil), greater passthrough from exchange rate changes, and a stronger backward looking behavior that tends to add to inflationary inertia.
13
12 Dornbusch and Simonsen (1987) and Cardoso (1991) provide interesting analyses and policy insights to the issue of inflation inertia, the role of macroeconomic fundamentals, and inflation stabilization strategies in Argentina, Brazil, and Israel during the 1980s.
The moderate element of backward-looking behavior found to be present in the expectation formation mechanism does not appear to stem from inertia in administered prices. Breaking down lagged inflation into market-and administered-price inflation reveals that there is a significant difference in the degree of pass-through from changes in these prices to inflation expectations, with the coefficient on administered price inflation being close to zero and statistically insignificant. This result, however, does not imply that administered prices do not represent a source of inflationary inertia. Shocks to market-determined prices do affect administered prices with a lag. For example, impulse responses from a two variable VAR show that shocks to marketdetermined inflation feed into administered price inflation, with a one-percentage shock to free prices yielding approximately 0.6 percent inflation in administered prices after about one quarter. On the other hand, the effects of administered prices shocks on market-determined prices are significantly smaller.
15
to these prices are either made by private regulated companies or directly set by government agencies at various levels. Prices for oil products are set by state-owned Petrobras. The degree of overall inflationary inertia, however, is small. For example, Celasun, Gelos, and Prati (2004a) estimate Phillips-curve regressions with current inflation as a function of expected inflation, lagged inflation, and a proxy for demand pressures for the period early nineties, finding that current inflation is largely driven by inflation expectations about future shock to the inflation rates based on a Choleski decomposition. The results are robust to different ordering of the variables in the VAR.
inflation, with a coefficient on future inflation of close to one. 16 Similar estimations conducted with more recent data confirm these results, which along with our findings on the limited role of past inflation in determining inflation expectations, indicate that the inflationary process in Brazil only has a limited backward-looking component.
D. Future Considerations to Strengthen the Inflation Targeting Framework
The empirical results presented in this paper provide support to the view that the experience with inflation targeting has been quite successful in Brazil. The empirical analyses show that inflation expectations have become less "backward-looking," increasingly anchored around the inflation target in recent years, and that inflation inertia, particularly from administered prices, appears to have been rather small. Nonetheless, the estimated results also show that there is room to strengthen the credibility of the inflation targeting framework, as the estimated coefficient on the inflation target, has been less than one on average.
In this regard, several options are being considered by the Brazilian authorities to further strengthen the effectiveness of the inflation targeting framework. One important option is the granting of full operational autonomy to the central bank. In line with the findings in the literature, which supports the notion that the credibility of monetary policy is strengthened with an institutional framework that provides the central bank with "de jure" and "de facto" independence to pursue price stability, the Brazilian authorities have established such reform as a priority in their agenda. 17 In addition, with the sound macroeconomic framework to remain in place and the economy's resilience to shock continuing to strengthen, the central bank has begun to gradually narrow the inflation target bands, which remain high in Brazil by emerging market standards (Table 2) . 18 As inflation becomes more stable and the economy's resilience to shocks increases, continued narrowing of the bands and the establishment of a long-run inflation target may help in further anchoring expectations.
16 A substantial empirical literature tested for the existence of inflation inertia in several price indexes in Brazil based on time-series analysis. Novaes (1993) and Cati et.al. (1999) have tested for inertia during 1970-85 and 1974-93, respectively , and found statistical evidence of inertia in Brazil's inflation process. However, more recent tests, such as those of Campêlo and Cribari-Neto (2003) and Reisen, Cribari-Neto, and Jensen (2003) , find statistical evidence supporting low inertia, during the period of 1944-2000. In general, however, univariate time-series analyses are difficult to interpret, as an inflationary process can show strong persistence related to inflationary policies even in the absence of inertia and fully forward-looking behavior.
17 See Alesina and Summers (1993), Cukierman (1992) , and Jácome and Vázquez (2005) . 18 The central bank has set the target bands at 2.5−6.5 percent for 2006. 
III. CONCLUSIONS
The empirical evidence presented in this study shows that inflation expectations in Brazil have become better anchored following the adoption of inflation targeting and that a prudent conduct of fiscal policy has helped in strengthening the credibility of the monetary regime. Inflation uncertainty, as proxied by the dispersion of inflation forecasts, has declined markedly since the adoption of inflation targeting in 1999. In addition, the empirical results indicate that fiscal policy has had a substantial impact on inflation expectations, especially during episodes of large adverse shocks, such as those in 2002. The results also support the view that the credibility of inflation targeting has improved in recent years on the back of a prudent conduct of monetary policy and persistent adherence to a strong fiscal policy. These developments bode well for the prospects of achieving lower inflation in the years ahead.
Looking forward, granting full operational autonomy and further narrowing target bands would further consolidate the inflation-targeting framework and its credibility. The Brazilian authorities have recently indicated that central bank autonomy is one of their key "structural" reform priorities. In our opinion, such a move would be highly beneficial to further strengthen the credibility of inflation targeting, thereby reducing inflation risk premiums. Continued adherence to prudent macroeconomic policies would also make the economy less vulnerable to adverse shifts in market sentiment and less prone to large and volatile shocks. This would provide scope for better assessing an appropriate long-run inflation target and target bands.
